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Abstract
In this paper the contributions of economic and ￿nancial integra-
tion to international stock markets comovements are investigated by
means of a large scale macroeconometric model, set in the factor vector
autoregressive framework (FVAR). The ￿ndings point to a key role of
both economic and ￿nancial integration in determining stock markets
comovements among the G-7 countries. While the former exercises its
e⁄ects through the common response to global economic shocks, the
latter operates through ￿nancial shocks spillovers, particularly at the
regional level.
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11 Introduction
As recently shown in the literature, comovements among international stock
markets have in general increased since the 1960s. For instance, Solnik et
al. (1996) and Longin and Solnik (1995) have documented the presence of
an increasing trend in the correlation coe¢ cients for international stock mar-
kets over the period 1958-1985, which, according to Rockinger and Jondeau
(2001), would have stabilized at higher levels for European markets after
1995, and decreased for pairs including the US and Japanese markets. Sim-
ilar evidence has also been provided by Bekaert et al. (2005) and Morana
and Beltratti (in press).1 In this latter paper evidence of a trend increase
in the correlation coe¢ cients up to 2004 is found, as well as an increased
comovement in returns ￿ uctuations, in both ￿rst and second moments, and
a robust and non spurious positive linkage between volatility and correla-
tion.2 Moreover, although Japan would have shown a more idiosyncratic
behavior over the 1990s, due to the protracted stagnation which a⁄ected this
latter country, heterogeneity between Europe and the US would have steadily
reduced over time, being the two markets currently strongly related.
All the above mentioned ￿ndings can be rationalized in terms of the e⁄ects
on shock returns of ￿nancial and economic integration.3 Yet, since the eco-
nomic mechanisms at work in the two cases are di⁄erent, assessing whether
the observed comovements in international stock markets ￿ uctuations are de-
termined by the e⁄ects of ￿nancial or economic integration can be interesting.
In fact, while ￿nancial integration may a⁄ect stock prices through the e⁄ects
of capital ￿ ows liberalizations, economic integration may a⁄ect stock prices
through its e⁄ects on economic fundamentals, spreading among countries
through international trade linkages or economic policy coordination. Inter-
estingly, while ￿nancial linkages may be a⁄ected by speculative activities,
fully unrelated to fundamentals, leading to synchronization in stock returns
particularly at high frequencies (contagion), economic linkages should a⁄ect
only low frequency stock market ￿ uctuations. Yet, although distinct, ￿nan-
1Yet, see King et al. (1994) and Brooks and Del Negro (2004) for contrasting evidence
on this issue.
2The association between correlation and volatility for international stock markets is a
well studied feature in the literature. See Morana and Beltratti (in press) and references
therein.
3See for instance the theoretical framework developed in Morana and Beltratti (in
press), according to which economic and ￿nancial integration should to lead to an increase
in stock returns correlations and in the comovement of return correlations, to a positive
linkage between volatility and return correlation, and to an increase in the comovement
of volatilities.
2cial and economic integration may also be interrelated. For instance, Imbs
(2006) points to a causal linkage through which the comovement in interna-
tional output ￿ uctuations is a⁄ected by both trade ￿ ows and specialization
and capital ￿ ows. Empirical evidence provided in Bordo and Helbling (2003),
however, suggests that international business cycle synchronization can only
be minimally ascribed to ￿nancial integration, as proxied by the removal of
capital controls. On the other hand, Phylaktis and Ravazzolo (2002) point
to a di⁄erent causal linkage through which economic integration in the form
of common ￿ uctuations in economic fundamentals, determined, for instance,
by linkages between economic activity and cash ￿ ows, and common inter-
national interest rates and in￿ ation rates dynamics, may lead to ￿nancial
integration and stock markets comovements, independently of the removal of
capital ￿ ows controls. As a number of recent papers has provided evidence in
favour of the existence of global factors in the world business cycle, a⁄ecting
both real and nominal variables and with close interactions shown partic-
ularly by the G-7 countries4, it can be expected that economic integration
may have contributed in a non negligible way to the observed dynamics in
stock prices over the time span considered in the analysis.
In this paper international stock markets comovements are assessed by
means of a di⁄erent approach from the ones previously employed in the lit-
erature. Firstly, similarly to Campbell (1991), stock returns ￿ uctuations
are thought of composed of two components, determined by innovations in
economic fundamentals (dividend growth rates and interest rates) and in ￿-
nancial factors (excess stock returns), respectively. The contribution of eco-
nomic and ￿nancial integration to stock market ￿ uctuations is then assessed
through the identi￿cation of the relevant innovations, implemented in the
framework of a factor vector autoregressive model (FVAR) for the G-7 coun-
tries. The macroeconometric model is speci￿ed by considering, in addition
to stock market returns, seven macroeconomic variables, i.e. real output,
in￿ ation, short and long term rates, nominal money balances, the real ef-
fective exchange rate and the oil price, employed to proxy the unobserved
economic fundamentals (dividends, real interest rate). Therefore, the assess-
ment of stock market price dynamics comovements is carried out allowing for
both global and idiosyncratic real and ￿nancial factors. It is expected that
the accurate identi￿cation of the shocks allowed by the current framework
should then lead to a reliable assessment of the relative contributions of the
two sources of returns ￿ uctuations. Secondly, the analysis has been carried
out using quarterly data, which, di⁄erently from the previous studies based
4See for instance Kose et al. (2003), Canova and de Nicol￿ (2003), Pesaran et al.
(2004), Bagliano and Morana (2006).
3on daily or intradaily data, should allow to better assess the contribution of
macroeconomic forces to stock markets comovements, since the latter should
manifest fully their e⁄ects in the medium to long term. In fact, while eco-
nomic fundamentals may be related to low frequency ￿ uctuations in stock
returns, speculative and contagion e⁄ects should be much more important at
higher frequencies.
The main results of the paper are as follows. Firstly, it is found that both
macroeconomic and ￿nancial forces are important determinants of stock mar-
ket comovements, albeit economic integration would seem to have been the
major causal factors of common global stock market dynamics, with G-7
stock markets responding in a very similar way to common economic shocks.
In terms of forecast error variance decomposition, the global demand and
productivity shocks are the main determinants of US and UK stock market
￿ uctuations. On the other hand, while for Japan the bulk of stock mar-
ket ￿ uctuations is explained by idiosyncratic shocks, for the euro area and
Canada idiosyncratic shocks only slightly dominate the global shocks. Sec-
ondly, overall idiosyncratic ￿nancial shocks play a stronger role than the
global ￿nancial shock in the explanation of stock market ￿ uctuations, point-
ing to (regional) bidirectional spillover e⁄ects a⁄ecting Canada and the US
on the one side and the UK and the euro area on the other one. Since our
analysis is based on quarterly ￿gures, which, by construction, do not allow to
investigate very short term phenomena, the above results are not in contrast
with previous evidence of spillovers (contagion) across countries obtained by
means of daily or intradaily data. Finally, the fairly heterogeneous behav-
ior shown by Japan since the 1990s, relatively to the other non-Japan G-6
countries, suggests that domestic economic factors, i.e. weak economic fun-
damentals, may dominate purely global or regional ￿nancial factors, and that
￿nancial integration, without economic integration, may not be su¢ cient to
account for medium term stock markets comovements among industrialized
countries.
After this introduction the rest of the paper is organized as follows. In
section two the econometric methodology is described, while in sections three,
four and ￿ve the data are discussed and the empirical results are reported,
respectively. Finally, in section six conclusions are drawn.
2 Econometric methodology
Following Stock and Watson (2005), consider the following factor model
4Xt = ￿Ft + D(L)Xt￿1 + vt (1)
Ft = ￿(L)Ft￿1 + ￿t; (2)
where Xt is a n-variate vector of variables of interest, Ft is a r-variate vector
of global factors, vt is a n-variate vector of idiosyncratic i.i.d. shocks, ￿t is a
r-variate vector of common or global i.i.d. shocks, E [￿tvis] = 0 all i;t;s, ￿
is a n￿r matrix of loadings, and D(L); ￿(L) are matrices of polynomials in




















By substituting (2) into (1), the vector autoregressive form (F-VAR) of
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The inversion of the FVAR form yields the vector moving average form
(VMA) for the Xt process
Xt = B(L)￿t + ut;
where B(L) = [I ￿ D(L)L]
￿1 ￿[I ￿ ￿(L)L]
￿1 and ut = [I ￿ D(L)L]
￿1 vt:
2.1 Estimation







[(I ￿ D(L)L)Xt ￿ ￿Ft]
0 [(I ￿ D(L)L)Xt ￿ ￿Ft];
5and solved following an iterative process. Since a priori information concern-
ing the economic interpretation of the factors, i.e. global GDP rate, global
in￿ ation rate, global short and long term interest rates, global money growth,
and global stock prices growth, is available, the estimation of the Ft factors
can be carried out considering the relevant sub-set of variables. Therefore,
given a preliminary estimates of D(L); the r static factors Ft can be esti-
mated as the ￿rst principal component of each of the r-subset of variables
(Ii ￿ Di(L)L)Xi;t i = 1;:::;r; then, conditional to the estimated static fac-
tors, an estimate of ￿ and D(L) can be obtained by OLS estimation of the
block of equations corresponding to Xt in (1). The procedure is then iter-
ated until convergence. Once the ￿nal estimate of Ft is available, the ￿(L)
matrix in (3) can be obtained by OLS estimation of the block of equations
corresponding to Ft: Then, by also employing the ￿nal estimate of the ￿ and
D(L) matrices the restricted VAR coe¢ cients in (3) can be computed.
The F-VAR model employed in the paper can be considered as a special
case of the F-VAR approach of Stock and Watson (2005), holding when the
number of static and dynamic factors is equal, albeit, given the a priori
information available on the global factors, the latter are estimated using
the relevant sub-set of variables, rather than the entire data set. Relatively
to the original Stock and Watson approach, the proposed approach has the
advantage of allowing for a more clear-cut interpretation of the global shocks,
as well as for the identi￿cation of all the idiosyncratic shocks. Moreover, the
use of the principal components estimator for the estimation of persistent
processes has been justi￿ed by recent theoretical developments of Bai (2002,
2003) and Bai and Ng (2001), allowing therefore for an accurate estimation
of the factors in the current framework.5
5In particular, Bai (2003) has considered the generalization of PCA to the case in
which the series are weakly dependent processes, establishing consistency and asymptotic
normality when both the unobserved factors and idiosyncratic components show limited
serial correlation, also allowing for heteroschedasticity in both the time and cross section
dimension in the idiosyncratic components. In Bai (2002) consistency and asymptotic
normality has been derived for the case of I(1) unobserved factors and I(0) idiosyncratic
components, also in the presence of heteroschedasticity in both the time and cross section
dimension in the idiosyncratic components. Moreover, Bai and Ng (2001) have established
consistency also for the case of I(1) idiosyncratic components. As pointed out by Bai and
Ng (2001), consistent estimation should also be achieved by PCA in the intermediate
case represented by long memory processes, and Monte Carlo results reported in Morana
(2006b) support this conclusion.
62.2 Identi￿cation of structural shocks
The identi￿cation of the structural shocks in the F-VAR model can be carried
out as follows. By denoting ￿t the r structural global shocks, the relation
between reduced form and structural form global shocks can be written as
￿t = H￿t; where H is square and invertible. The identi￿cation of the struc-
tural shocks amounts then to the estimation of the elements of the H matrix.
It is assumed that E [￿t￿
0
t] = Ir, and hence H￿￿H0 = Ir: Moreover, by de-
noting  t the n structural idiosyncratic shocks, the relation between reduced
form and structural form idiosyncratic shocks can be written as  t = ￿vt;
where ￿ is square and invertible. The identi￿cation of the structural idio-
syncratic shocks amounts then to the estimation of the elements of the ￿
matrix. It is assumed that E [ 
0
t t] = In, and hence ￿￿0
v￿ = In:





where B￿(L) = B(L)H￿1 = [I ￿ D(L)L]
￿1 ￿[I ￿ ￿(L)L]
￿1 H￿1, ut = C￿(L) t;







= 0 any i;j:
Given r factors, then r(r ￿ 1)=2 restrictions need to be imposed in order to
exactly identify the structural global shocks. Moreover, exact identi￿cation
of the n structural idiosyncratic shocks requires the imposition of additional
n(n ￿ 1)=2 zero restrictions. In this paper, instead of employing the double
Choleski strategy proposed by Bagliano and Morana (2006), generalized im-
pulse response analysis (Pesaran and Shin, 1998) has been implemented in the
framework of the thick modelling estimation approach of Granger and Jeon
(2004).6 The proposed approach should allow to draw robust conclusions not
only to the ordering of the variables, but also to potential misspeci￿cation of
the econometric model.
3 The data
In the study quarterly time series data for ￿ve countries/regions, i.e. the
US, Japan, the Euro-12 Area, the UK, and Canada, over the period 1980:1-
2005:2, have been employed. Eight variables for each country/region have
been considered, i.e. real GDP, the real oil price, the real stock market
price index, the real e⁄ective exchange rate, the CPI price index, nominal
6See Stock and Watson (2005) for details on alternative identi￿cation strategies.
7money balances7 and the nominal short and long term interest rates.8 The
persistence properties of the data have been assessed by means of unit roots
tests. In addition to the standard ADF test (Said and Dickey, 1984), also
the KPSS test (Kwiatkowski et al., 1992) has been employed. Di⁄erently
from the ADF test, which assumes di⁄erence stationarity under the null, the
KPPS test assumes stationarity around either a constant term or a constant
plus a linear deterministic trend process. In order to account for an adaptive
non linear trend, also the Enders and Lee (2004) ADF test and a modi￿ed
version of the KPSS have been employed. As for the Enders and Lee (2004)
test, the modi￿ed KPSS test accounts for a deterministic adaptive non linear
trend, modelled by means of the Gallant (1984) ￿ exible functional form (￿t =
￿0+￿1t+￿2 sin(2￿t=T)+￿3 cos(2￿t=T)). The critical values of the tests have
been tabulated by means of Monte Carlo simulation with 10,000 replications.
The tests have been carried out directly on the series of interest, i.e. real
GDP and oil prices growth, real stock prices and e⁄ective exchange rate re-
turns, nominal money growth, in￿ ation, and the short and long term interest
rates. The above mentioned de￿nition for the variables of interests allows
to overcome the problem of a di⁄erent unit of accounts for the international
variables considered. In fact, while one would not be allowed to extract a
global factor, for instance, from the GDP series in levels, unless all the series
are formerly expressed in the same units of account, say US$, the use of rates
of growth avoids such a shortcoming. The results of the unit root tests are
reported in Table 1, Panels A and B. As is shown in the tables, real and
nominal variables show slightly di⁄erent results. As far as the real variables
are concerned, the ADF and KPSS tests yield coherent results, pointing to
the rejection of the hypothesis of I(1) non stationarity and the non rejection
of the null of I(0) stationarity at the 5% level in all the cases. Only for real
output growth for Japan the tests point to con￿ icting results, i.e. to the
rejection of both the I(1) and I(0) null hypothesis. The rejection of the null
of I(0) stationarity for real output growth for Japan detected by the KPSS
test may be explained on the basis of the slowdown in economic growth for
Japan at the beginning of the 1990s since, once a non linear trend is included
in the KPSS auxiliary equation, the null of I(0) stationarity is not any longer
rejected. Moreover, for the euro area and the UK output growth series the
￿ndings point against the inclusion of a non linear trend in the auxiliary
equation, coherent with previous results of structural stability in the euro
7Nominal money balances are given by M2 for the US, M2+CD for Japan, M3 for the
euro area and Canada, and M4 for the UK. The aggregates employed are the one usually
employed to measure broad money in each of the countries investigated.
8The short term rate refers to three-month government bills, while the long term rate
to ten-year government bonds.
8area series (see Morana, 2006).
On the other hand, for the nominal variables the outcome of the tests is
less clear-cut. As far as the nominal interest rates series are concerned, the
￿ndings are inconclusive, since in general the ADF tests never point to the
rejection of the null of I(1) non stationarity, while the KPSS tests never point
to the rejection of I(0) stationarity.9 On the other hand, for nominal money
growth and in￿ ation, the null of I(1) non stationarity can always be rejected
when the non linear trend is accounted for, apart from nominal money growth
for Japan. Yet, while the null of I(0) stationarity is never rejected for money
growth at the 1% level, for in￿ ation violations are found for the US, Japan
and the euro area.
Economic explanations for the presence of a non linear deterministic trend
in nominal variables for the US and the euro area have been suggested by
Bierens (2000) and Morana (2006), noting that successful long-run mone-
tary policy management should shape the trend behavior of the nominal
variables, and that policy decisions cannot be understood in terms of a sto-
chastic process, but rather in terms of a deterministic process. For instance,
the ￿xation of the policy interest rate by the central bank renders the latter
a step wise deterministic process, yielding a non linear deterministic trends
both in short and long term interest rates series. Moreover, the presence of
long memory in the nominal variables, in addition to structural breaks, has
been widely documented in the literature (see for instance Morana, 2006, for
the euro area, and Bagliano and Morana, in press, for the US). This latter
feature may actually explain why the KPSS test tends to reject the null of
I(0) stationarity for the in￿ ation rate in particular. As found by Morana
(2006), deviations of nominal interest rates from the non linear trend may be
still strongly persistent, and determined not only by long-memory dynamics
but also by short memory (ARMA) dynamics. In this paper the determina-
tion of the order of fractional integration of the series investigated, which, by
the way, would bene￿t of the use of a larger sample than the one available,
or of data sampled at a higher frequency data, i.e. monthly, and, preferably,
of the use of semiparametric estimators, can be neglected, since, given the
scope of the study, we may rely on the autoregressive representation of a frac-
tional autoregressive moving average process (ARFIMA) for estimation. Yet,
structural change should be accounted for. Therefore, the stationary repre-
sentation of the F-VAR model has been augmented by an adaptive speci￿ca-
tion for the deterministic component, expressed in terms of a sine and cosine
expansions, following the Gallant (1984) ￿ exible functional form. Hence, the
9Yet, the ADF test points to the rejection of the unit root hypothesis for the US long
term interest rates, while for Canada the evidence is more mixed.
9deterministic component in the F-VAR, to be included in the ith equation of
(1); has been speci￿ed as ￿i;t = ￿i;0+￿i;1t+￿i;2 sin(2￿t=T)+￿i;3 cos(2￿t=T).
4 Global macroeconomic factors
In order to determine the factors to be included in the F-VAR model, prin-
cipal components analysis has been carried out on the various sub sets of
variables, i.e. real output growth rates, in￿ ation rates, nominal short term
interest rates, nominal long term interest rates, nominal money growth rates,
oil price growth rates, real e⁄ective exchange rate returns, real stock price
returns. In Table 2, Panels A and B, the results are reported.
As shown in Table 2, Panels A and B, for all the sub sets of variables,
apart from real e⁄ective exchange rate returns, evidence of global factors
can be found. Of particular interest for the analysis is the comovement in
real stock prices. For this latter series the bulk of variability is explained
by four factors, of which only the ￿rst one can be interpreted in terms of
global factor. In fact, the ￿rst factor, in addition to account for about 60%
of total variability, also explains the bulk of variability for all the return
series, apart from Japan. For instance, the proportion of variability of US
returns explained by the ￿rst factor is close to 80%, while for Canada and
the UK is close to 70%; on the other hand, for the euro area the proportion
of explained variability is 55%. On the basis of the explained variability, the
other three non negligible factors may be interpreted in terms of idiosyncratic
factors, accounting for about 92%, 32% and 23% of returns variability for
Japan, the euro area and the UK, respectively. On the basis of the explained
variability, it is possible to associate the returns global factor mainly with US
stock markets developments, pointing to the US as the source of global stock
market dynamics. This ￿nding is coherent with previous evidence pointing
to US stock market shocks a⁄ecting the other markets, but not the other
way around.10 Similar ￿ndings hold as far real output growth is concerned
as well. In fact, the evidence points to a single global factor explaining
about 40% of total output variability, also accounting for 66% of US output
variability and 56% of output variability for Canada, while ￿gures for the UK
and the euro area are 43% and 32%, respectively. All the remaining factors
are idiosyncratic, accounting for 64% of real output variability the second
one, while the evidence for the other factors is less clear-cut. On the basis of
the explained variability, it is possible to associate the global output factor
to business cycle developments in the US, albeit the evidence is less clear-cut
10See for instance Eun and Shim (1989).
10than for real stock prices.11
Evidence of comovements are even stronger for the nominal series, partic-
ularly for the nominal interest rates and in￿ ation. In fact, the proportion of
total variance explained by the ￿rst principal component is 95% and 88% for
the long term and short term nominal interest rates, respectively, and 70%
and 49% for in￿ ation and nominal money growth, respectively. Hence, only
for in￿ ation and nominal money growth there is evidence of non negligible
idiosyncratic factors. Moreover, particularly for this latter series, the more
heterogeneous behavior of Japan can be noted. In fact, apart from the nomi-
nal interest rate series, for which the proportion of variance explained by the
￿rst principal component ranges between 82% and 97% for all the series, the
proportion of in￿ ation variability explained by the ￿rst principal component
is equal to 56% for Japan and 74% on average for the other four countries,
while for nominal money growth the ￿gure for Japan (70%) is greater than
the average ￿gure for the other four countries (43%). The more idiosyncratic
behavior of the Japanese economy over the time span investigated is con-
sistent with the long stagnation experienced by this latter country over the
1990s. Interestingly, by assessing all the nominal variables jointly, a single
global factor can be detected for all the series, explaining about 65% of to-
tal variance, and, on average, 57% for in￿ ation, 84% for the nominal short
term rate, 92% for the nominal long term rate, and 35% for nominal money
growth. Finally, as it could be expected, also for the oil price series strong
comovement is found, since heterogeneity among these latter series is only
due to the exchange rate component.
Therefore, on the basis of the above evidence, only four global factors
have been retained for the F-VAR analysis, i.e. the real oil price factor,
the real output growth factor, the real stock returns factor and the nominal
global factor. The latter captures the global dynamics in the nominal vari-
ables for all the countries. The estimated factors have then been included
in the F-VAR model as starting estimates, since the ￿nal estimates of the
factors have been obtained through the iterative procedure described in the
methodological section.
11See also Ehrman and Fratzscher (2006) for additional evidence in favour of the inter-
pretation of US macroeconomic shocks in terms of global shocks, given their symultaneous
impact on most of the international markets.
115 The e⁄ects of economic and ￿nancial inte-
gration
On the basis of misspeci￿cation tests, the lag length of the F-VAR model has
been set to one lag. In total the econometric model is composed of 39 equa-
tions, with the ￿rst 35 equations referring to the 35 endogenous variables,
i.e. real output growth, in￿ ation, the nominal short term rate, the nominal
long term rate, nominal money growth, real exchange rate returns, and real
stock returns for the ￿ve countries in the system, and the last 4 equations
referring to the global factors. The estimation period is 1980:1-2005:2. The
F-VAR model has been estimated following the iterative procedure described
in the methodological section. Then, forecast error variance decomposition
and generalized impulse response functions have been computed with refer-
ence to the stock market return series.
5.1 Forecast error variance decomposition
In Table 3 the results of the forecast error variance decomposition are re-
ported. As is shown in the table, both global and idiosyncratic shocks seem
to be important to explain stock market returns for the various countries,
with the global shocks in general increasing their role with the forecasting
horizon. Yet, while for the US and the UK the bulk of ￿ uctuations is ex-
plained by the global shocks at all the horizons (70% and 74% at the 5 years
horizon for the US and the UK, respectively), for Japan the idiosyncratic
shocks tend to dominate (82% at the 5 years horizon). On the other hand,
for the euro area and Canada the idiosyncratic shocks only slightly dominate
the global shocks (55% and 65% at the 5 years horizon for the euro area and
Canada, respectively).
As for the contribution of each global shock, it should be observed that
only for the oil price shock and the global stock market shock the interpreta-
tion is straightforward. In fact, while on the basis of the observed correlations
found by the impulse response analysis it is possible to interpret the global
output shock in terms of a global demand shock, for the last global shock an
interpretation in terms of nominal global shock is not appropriate. In fact,
since the non linear deterministic trend in the FVAR model has been found
in general signi￿cant for the nominal variables, detrending of this latter series
has been carried out. In the light of the work of Bierens (2000) and Morana
(2006), it is the non linear deterministic component that can be associated
with the global nominal factor capturing medium to long term monetary pol-
icy management. Moreover, in the light of recent results of Gordon (2006),
12pointing to a strong contribution of productivity growth to the determination
of US in￿ ation, a tentative interpretation of the last global shock in terms
of global productivity shock can then be provided. This latter interpretation
is fully supported by the correlations pointed out by the impulse response
analysis.12
Interestingly, the oil price shock and the global stock market shock con-
tribute very little to the explanation of stock market return variability for all
the countries, while the global productivity shock, explaining between 16%
and 58% of stock market returns variability, tends to dominate the global
demand shock in the long term for all the countries, apart from Canada
(5%).
As for the e⁄ects of the idiosyncratic shocks, from the table it can be
noted that similar results can be found for all the countries, apart from
Canada, with the own stock market return shock dominating the foreign
stock markets shocks at all the horizons, as well as the other idiosyncratic
shocks13, in general providing a larger contribution in the short term than
in the long term. Figures for the contribution of the own shock to stock
market variability at the one-quarter horizon are in fact 23% for the US,
43% for Japan, 34% for the euro area, 20% for the UK and 0% for Canada.
At the ￿ve-year horizon ￿gures are lower for all the countries (13%, 24%,
and 14% for the US, the euro area and the UK, respectively), apart from
Japan (47%) and Canada (2%). Moreover, as for the idiosyncratic stock
market shocks, from the table it can be noted that spillover e⁄ects seem
to be important particularly for the US and Canada, with the idiosyncratic
US stock return shock explaining up to 31% of stock return variability for
Canada, and the stock return shock for Canada explaining up to 8% of US
stock return variability. Non negligible spillover e⁄ects can also be found for
Japan, the euro area and the UK, with the euro area and UK own stock return
shocks explaining up to 9% and 8%, respectively, of stock return variability
for Japan, and the own shock for Japan explaining up to 6% of stock return
variability for the euro area.
Therefore, the overall evidence suggests that global ￿nancial spillover ef-
fects explain only a small part of international stock markets ￿ uctuations over
12For the demand shock a positive correlation between output and the price level is
found. On the other hand, for the productivity shock a negative correlation between these
two latter variables has been found. For reasons of space we do not report detailed results
concerning the interpretation of the shocks, which are however available upon request from
the author.
13This latter ￿nding is not reported in the table, but available upon request from the
author.
13the time period investigated. A more important role would seem to be played
by the domestic idiosyncratic ￿nancial shocks, which may still spillover within
homogenous areas, i.e. within North America and within Europe, acting as
regional factors. On the other hand, global demand and productivity shocks
seem to have played a key role in the explanation of stock market ￿ uctuations
over the time period investigated, pointing to economic integration as a key
factor behind stock market comovements among the G-7 countries.14 The
above evidence is also coherent with previous results in the literature, as for
instance Forbes and Chinn (2004), pointing to macroeconomic factors (trade
linkages) as the key global source of international stock markets comove-
ments, and to the US stock market playing both a global and regional role in
international ￿nancial shocks spillovers. It is also coherent with the results of
Eun and Shim (1989), Groenen and Franses (2000) and Morana and Beltratti
(in press), pointing to three groups of countries, i.e. North America, Europe
and Asia-Paci￿c, for which within group stock markets comomovements are
stronger than between group comovements. Moreover, it is also interesting
to note that di⁄erent results have been previously obtained in the literature
using high frequency data. For instance, Lin et al. (1994), using intradaily
data, have found evidence of bidirectional spillovers between the Japanese
and the US stock markets, while both Karoly and Stulz (1996) and Connolly
and Wang (2003), using intradaily and daily data, respectively, have found
that macroeconomic news are not important determinants of international
stock market comovements, being contagion a much more relevant phenom-
enon.15 The new evidence provided in this paper points to the importance
of also focusing on medium to long term stock markets ￿ uctuations, and
conditioning to a wide set of macroeconomic variables, when international
linkages among markets are investigated.
5.2 Impulse response functions
On the basis of the above evidence it may be of interest investigating the
dynamic pattern of shock spillovers, i.e. to assess the comovement in the
dynamic path followed by real stock market prices for the various countries,
following a global shock or an idiosyncratic stock market shock.
14See also von Fustenberg and Jeon (1989) concerning the important contribution pro-
vided by demand shocks to economic instability.
15Yet, see Forbes and Rigobon (2002) for evidence against contagion in international
stock markets provided using two-day returns data.
145.2.1 Global shocks
In Figures 1-4 the cumulative generalized impulse response functions to uni-
tary global shocks are reported. In addition to the median response, also a
95% con￿dence interval, obtained by means of Monte Carlo simulation, is
plotted.
As shown in Figures 1-4, the global stock market, productivity and de-
mand shocks and the oil price shock exercise similar e⁄ects on real stock
prices for the G-7 countries. In fact, a positive global stock market shock
leads to a permanent increase in real stock prices in all the countries, which
is however signi￿cant at the 5% level for Japan and the UK only, as well as
for Canada, but in the short term. It is interesting to note the similarity
both in terms of the dynamic path followed by stock market prices following
the ￿nancial shocks, i.e. a moderate overshooting in the very short term,
with stabilization achieved within six quarters, and the magnitude of the
permanent e⁄ect (about +2.5%, apart from the UK (+5%)).
On the other hand, a positive global demand shock, due to the temporary
increase in both the short and long term nominal interest rates, leads to a
contraction in real stock prices, which is signi￿cant for all the countries, apart
from Japan. Moreover, an increase in the oil price leads to a permanent
contraction in real stock prices for all the countries, apart from Japan and
the euro area, for which the contraction is signi￿cant only in the short term.
As for the global ￿nancial shock, also for the oil price shock and the global
demand shock strong similarities in the subsequent dynamic path followed by
real stock prices, as well as in the magnitude of the permanent e⁄ect, can be
noticed among G-7 countries. For instance, as far as the global demand shock
is concerned, in all the cases the decline in real stock prices is monotonic,
with full adjustment taking place within ten quarters. Yet, as far as the oil
price shock is concerned the evidence is more mixed, with full adjustment
occurring within three years for the US, the UK and Canada, while for the
euro area and Japan a longer horizon seems to be required.
Finally, the (negative) global productivity shock has a negative impact on
real stock prices for the UK and Canada, albeit the e⁄ects are signi￿cant only
for the UK. For the US, Japan and the euro area the impact is permanent
and positive, albeit never statistically signi￿cant.
5.2.2 Idiosyncratic shocks
In Table 4 the e⁄ects of the idiosyncratic stock market shocks on real stock
prices for all the countries are reported over three forecast horizons, i.e.
within quarter (impact), beyond one quarter and within three years (short
15term), beyond ten years (long term).16 The main ￿ndings are as follows.
Firstly, the reaction of real stock prices to the own idiosyncratic shock is
positive and signi￿cant at the 5% level for all the countries. Secondly, the
spillover pattern is mixed, with the stock market in all the countries reacting
negatively and signi￿cantly to the Japan stock market shock. This ￿nding
is interesting and may be explained with the fact that Japan has shown
a strong heterogeneity relatively to the other G-7 countries over most of
the time period investigated. Moreover, real stock prices for Japan react
negatively and signi￿cantly to the euro area and UK stock market shocks.
In addition to the negative reaction to the stock market shock for Japan, the
response pattern for the non Japan-G6 countries points to signi￿cant positive
bidirectional spillover e⁄ects occurring between the UK and the euro area and
between the US and Canada. Finally, the response of real stock prices for the
euro area to the US stock market is also signi￿cant and positive, pointing to
a unidirectional linkage between the two stock markets. Overall the ￿ndings
suggest that even idiosyncratic stock market shocks may have spillover e⁄ects
on foreign stock markets, particularly at the regional level, i.e. within North
America and Europe.
6 Conclusions
By using a large scale macroeconometric model and quarterly data for the G-
7, in this paper new evidence concerning the role of economic and ￿nancial
integration in determining stock markets comovements has been provided.
The main results of the paper are as follows. Firstly, both ￿nancial and
economic integration account for international stock markets comovements
over the time period investigated. In terms of forecast error variance decom-
position, global economic shocks, associated with demand and productivity
shocks, explain the bulk of stock market ￿ uctuations for the US and the UK.
On the other hand, while for Japan the bulk of stock market ￿ uctuations
is explained by idiosyncratic shocks, for the euro area and Canada idiosyn-
cratic shocks only slightly dominate the global shocks. Interestingly, a much
stronger role than the global ￿nancial shock is played by the idiosyncratic
￿nancial shocks, pointing to (regional) bidirectional spillovers e⁄ects a⁄ect-
ing regional areas of homogeneous countries, as Canada and the US on the
one hand and the UK and the euro area on the other one. Secondly, on the
basis of the fairly heterogeneous behavior shown by Japan since the 1990s,
relatively to the other non-Japan G-6 countries, it is found that domestic eco-
nomic factors, i.e. weak economic fundamentals, may dominate purely global
16Impulse response functions plots are available upon request from the author.
16or regional ￿nancial factors. Hence, ￿nancial integration, without economic
integration, may not be su¢ cient to account for medium term stock markets
comovements among industrialized countries. The ￿ndings also have some in-
teresting implications for international portfolio diversi￿cation: particularly
in the light of the role of idiosyncratic stock market shocks in determining
stock returns ￿ uctuations, it can be concluded in fact that international port-
folio diversi￿cation among regional areas, i.e. North America, Europe and
Asian-Paci￿c, does not seem to have exhausted its potential bene￿ts.
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20Table 1, Panel A: Unit roots tests
ADFm ADFt ADFnlt KPSSm KPSSt KPSSnlt
oUS ￿7:89￿￿ ￿7:96￿￿ ￿8:79￿￿ 0:32 0:03 0:02
oJA ￿7:48￿￿ ￿7:84￿￿ ￿8:41￿￿ 0:30 0:04 0:03
oEA ￿7:38￿￿ ￿7:96￿￿ ￿8:54￿￿ 0:22 0:05 0:03
oUK ￿7:96￿￿ ￿7:43￿￿ ￿8:74￿￿ 0:23 0:04 0:03
oCA ￿8:13￿￿ ￿8:14￿￿ ￿9:04￿￿ 0:31 0:03 0:02
gUS ￿3:82￿￿ ￿3:53￿￿ ￿6:86￿￿ 0:12 0:08 0:07￿
gJA ￿8:15￿￿ ￿8:90￿￿ ￿10:04￿￿ 0:87￿￿ 0:16￿ 0:04
gEA ￿8:02￿￿ ￿8:18￿￿ ￿8:01￿￿ 0:20 0:18 0:09￿￿
gUK ￿6:49￿￿ ￿6:49￿￿ ￿6:48￿￿ 0:20 0:10 0:09￿￿
gCA ￿5:96￿￿ ￿5:93￿￿ ￿5:46￿￿ 0:09 0:05 0:05
￿US ￿8:07￿￿ ￿8:60￿￿ ￿7:68￿￿ 1:31￿￿ 0:17 0:08￿￿
￿JA ￿2:86 ￿3:52￿ ￿8:79￿￿ 0:49￿ 0:14 0:12￿￿
￿EA ￿3:37￿ ￿2:84 ￿7:55￿￿ 0:26 0:09 0:10￿￿
￿UK ￿3:45￿￿ ￿3:37 ￿5:01￿￿ 0:86￿￿ 0:08 0:05
￿CA ￿6:93￿￿ ￿7:95￿￿ ￿6:98￿￿ 0:44 0:10 0:04
sUS ￿1:52 ￿2:92 ￿3:89 0:39 0:05 0:02
sJA ￿1:53 ￿2:37 ￿3:57 0:35 0:01 0:01
sEA ￿1:17 ￿2:36 ￿2:81 0:35 0:03 0:02
sUK ￿1:13 ￿2:04 ￿2:80 0:24 0:04 0:04
sCA ￿1:66 ￿4:27￿￿ ￿2:90 0:19 0:03 0:03
21Table 1, Panel B: Unit roots tests
ADFm ADFt ADFnlt KPSSm KPSSt KPSSnlt
lUS ￿2:20 ￿4:26￿￿ ￿5:80￿￿ 0:27 0:07 0:02
lJA ￿1:73 ￿2:06 ￿2:14 0:33 0:03 0:03
lEA ￿1:56 ￿3:16 ￿3:57 0:37 0:02 0:02
lUK ￿1:17 ￿2:79 ￿3:66 0:24 0:03 0:03
lCA ￿2:08 ￿4:88￿￿ ￿4:91 0:20 0:05 0:03
mUS ￿5:39￿￿ ￿5:45￿￿ ￿7:72￿￿ 0:41 0:25￿￿ 0:07￿
mJA ￿1:95 ￿3:02 ￿4:16 0:28 0:10 0:06￿
mEA ￿2:39 ￿2:15 ￿7:48￿￿ 0:35 0:13 0:04
mUK ￿2:35 ￿1:90 ￿6:06￿￿ 0:40 0:05 0:03
mCA ￿3:10￿ ￿3:08 ￿8:07￿￿ 0:20 0:13 0:06￿
eUS ￿8:30￿￿ ￿8:26￿￿ ￿8:88￿￿ 0:17 0:15 0:03
eJA ￿7:51￿￿ ￿7:77￿￿ ￿7:87￿￿ 0:21 0:03 0:03
eEA ￿6:98￿￿ ￿6:93￿￿ ￿7:50￿￿ 0:12 0:07 0:02
eUK ￿7:81￿￿ ￿7:86￿￿ ￿7:96￿￿ 0:05 0:04 0:03
eCA ￿6:95￿￿ ￿6:97￿￿ ￿7:51￿￿ 0:15 0:15￿ 0:04
fUS ￿9:28￿￿ ￿9:36￿￿ ￿9:59￿￿ 0:10 0:08 0:04
fJA ￿11:49￿￿ ￿11:67￿￿ ￿12:54￿￿ 0:25 0:08 0:05
fEA ￿6:35￿￿ ￿6:46￿￿ ￿6:55￿￿ 0:08 0:05 0:05
fUK ￿10:61￿￿ ￿10:83￿￿ ￿11:26￿￿ 0:18 0:04 0:04
fCA ￿8:93￿￿ ￿8:88￿￿ ￿8:96￿￿ 0:06 0:03 0:03
The table reports the results of the unit roots tests. ADFi denotes the
augmented Dickey and Fuller (1984) test for the constant only case
(i = m), the constant plus linear trend case (i = t), and the constant plus
non linear trend case (Enders and Lee, 2004) (i = nlt). The critical values
are -2.89, -3.46, and -4.35, respectively, for the 5% signi￿cance level tests,
and -3.5, -4.06, -4.95, respectively, for the 1% signi￿cance level tests. KPSSi
denotes the Kwiatkowski et al. (1992) test for the constant only case
(i = m), the constant plus linear trend case (i = t), and the constant plus
non linear trend case (i = nlt). The critical values are 0.46, 0.15, and 0.06,
respectively, for the 5% signi￿cance level tests, and 0.73, 0.22, 0.08,
respectively, for the 1% signi￿cance level tests. The critical values for the
KPSS test for the constant plus non linear trend case have been tabulated
by means of Monte Carlo simulation with 10.000 replications.
22Table 2, Panel A: Principal components analysis
PCA1 PCA2 PCA3 PCA4 PCA5
o 0:95 0:02 0:02 0:01 0:00
oUS 0:96 0:03 0:00 0:00 0:01
oJA 0:93 0:01 0:05 0:00 0:00
oEA 0:96 0:02 0:01 0:02 0:00
oUK 0:95 0:01 0:02 0:01 0:00
oCA 0:96 0:03 0:00 0:00 0:01
g 0:40 0:23 0:16 0:13 0:08
gUS 0:66 0:07 0:06 0:00 0:21
gJA 0:04 0:64 0:24 0:08 0:00
gEA 0:32 0:27 0:09 0:31 0:00
gUK 0:43 0:01 0:31 0:25 0:00
gCA 0:56 0:16 0:10 0:00 0:18
￿ 0:70 0:11 0:08 0:06 0:04
￿US 0:72 0:00 0:18 0:08 0:02
￿JA 0:56 0:36 0:06 0:00 0:01
￿EA 0:71 0:09 0:13 0:00 0:07
￿UK 0:76 0:00 0:04 0:20 0:00
￿CA 0:76 0:11 0:00 0:01 0:12
s 0:88 0:06 0:04 0:02 0:01
sUS 0:82 0:15 0:01 0:02 0:00
sJA 0:88 0:09 0:00 0:02 0:02
sEA 0:90 0:04 0:04 0:00 0:02
sUK 0:86 0:00 0:13 0:00 0:00
sCA 0:93 0:02 0:00 0:04 0:01
23Table 2, Panel B: Principal components analysis
PCA1 PCA2 PCA3 PCA4 PCA5
l 0:95 0:02 0:01 0:01 0:01
lUS 0:94 0:05 0:00 0:00 0:01
lJA 0:94 0:04 0:02 0:00 0:00
lEA 0:96 0:00 0:03 0:01 0:00
lUK 0:96 0:01 0:00 0:03 0:00
lCA 0:97 0:01 0:00 0:00 0:02
m 0:49 0:20 0:14 0:12 0:06
mUS 0:28 0:40 0:25 0:07 0:00
mJA 0:70 0:00 0:01 0:18 0:12
mEA 0:46 0:02 0:34 0:18 0:00
mUK 0:75 0:01 0:00 0:07 0:16
mCA 0:24 0:56 0:09 0:10 0:01
e 0:37 0:24 0:21 0:18 0:01
eUS 0:76 0:04 0:18 0:01 0:02
eJA 0:31 0:30 0:13 0:24 0:01
eEA 0:58 0:28 0:06 0:06 0:02
eUK 0:04 0:54 0:23 0:19 0:00
eCA 0:15 0:03 0:43 0:39 0:00
f 0:57 0:19 0:13 0:08 0:03
fUS 0:82 0:02 0:07 0:00 0:09
fJA 0:07 0:92 0:01 0:00 0:00
fEA 0:55 0:00 0:32 0:12 0:00
fUK 0:69 0:00 0:07 0:23 0:01
fCA 0:70 0:02 0:19 0:03 0:05
Panels A and B report the percentage of total variance (i;
i = o;g;￿;s;l;m;e;f) explained by each principal component (PCAi;
i = 1;:::;5) and the proportion of variance explained by each principal
component for each of the variable belonging to the eight sub set of
variables (ij; i = o;g;￿;s;l;m;e;f; j = US;JA;EA;UK;CA), namely real
oil prices growth (o), real output growth (g), in￿ ation (￿), nominal short
term rates (s), nominal long term rates (l), nominal money growth (m),
real e⁄ective exchange rate returns (e), and real stock returns (f).
24Table 3: Median forecast error variance decomposition


























































































































The table reports the forecast error variance decomposition for the real
stock return series (f) for the various countries (US;JA;EA;UK;CA), for
all the global shocks jointly (global), all the idiosyncratic shocks jointly
(idiosyncratic), for each global shock (globi; i = g;n;o;f), and each the
idiosyncratic stock return shocks (idiofi; i = US;JA;EA;UK;CA), for the
within quarter (upper value) and the ￿ve-year (lower value) horizons,
respectively.
25Table 4: Stock market idiosyncratic shocks, median orthogonal impulse responses































The Table reports the median generalized impulse responses of real stock
prices for the US, Japan, the euro area, the UK and Canada (fi i = US;JA;EA;UK;CA)
to the stock market idiosyncratic shocks for the various countries ( fi i =
US;JA;EA;UK;CA) over three forecast horizons, i.e. within quarter (im-
pact), beyond one quarter and within three years (short term), beyond ten
years (long term). Hence, ￿+++￿in entry 1,1 denotes that the US idiosyn-
cratick shock ( fUS) has a positive impact on US real stock prices at all the
forecasting horizons.
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Figure 1: Generalised responses of real stock prices to a positive global
stock market shock (US: United States; JA: Japan; EA: euro area; UK:
Uinted Kingdom; CA: Canada).


























Figure 2: Generalised responses of real stock prices to a positive global
output shock (US: United States; JA: Japan; EA: euro area; UK: Uinted
Kingdom; CA: Canada).
























Figure 3: Generalised responses of real stock prices to a positive oil price
shock (US: United States; JA: Japan; EA: euro area; UK: Uinted Kingdom;
CA: Canada).

























Figure 4: Generalised responses of real stock prices to a positive
productivity shock (US: United States; JA: Japan; EA: euro area; UK:
Uinted Kingdom; CA: Canada).
30